In a recent paper published in PNAS (Golan et al. 2014) 1 , residual maximum likelihood (REML) seriously underestimated genetic variance explained by genomewide single nucleotide polymorphism when using a case-control design. It was concluded that Haseman-Elston regression (denoted as PCGC in their paper) should be used instead of REML. Their conclusions were based on results from simplified linkage equilibrium SNP simulation (SLES), which the authors acknowledged may be unrealistic. We found that their simulation, SLES, unrealistically inflated the correlation between the eigenvectors of the genomic relationship matrix and disease status to values that are rarely observed in real data analyses. With a more realistic simulation that the authors failed to carry out (as they noted in their paper), we showed that there was no such inflated correlation between the eigenvectors of the genomic relationship matrix and disease status. Because REML uses the eigensystem of covariance structure, the inflated correlation artefactually constrained its estimates.
. With the SLES simulation, the association between the eigenvectors and case-control status is unrealistically inflated when the value for N (# indiviudals) / M (# SNPs) increases. The correlation between the first principal component and disease status is 0.14, 0.70 and 0.63 with the value for N/M=1.3, 13 and 8, respectively. Population disease risk of K=0.01 and proportion of cases in the sample of P=0.5 were used. Red=cases and blue=controls. Figure 4 . Estimated SNP-heritability from REML and PCGC with real data analyses (to be compared to Figure 2B in Golan et al. 2014) . We excluded two diseases that had highly confounded population structure (see Figure S1 
